As medianas das percepções para as exposições não teratogênicas -paracetamol e metoclopramida -foram próximas do valor esperado, e para as exposições teratogênicas -misoprostol e radioterapia -valores maiores foram encontrados. A lógica acionada pelas mulheres na estimação do risco é a da classificação dos medicamentos em fortes e fracos. Medicamentos percebidos pelas mulheres como fracos não apresentam risco, evidenciado pela aproximação das medianas ao valor esperado. Já medicamentos fortes são vistos como perigosos, justificando as altas medianas das exposições teratogênicas.

Introduction
Various epidemiological studies have documented the widespread use of prescription drugs during pregnancy. Although prevalence varies between studies, it is estimated that more than half of all pregnant women use at least one prescription drug during pregnancy 1, 2, 3, 4 .
Medication during pregnancy requires caution with drug choice and dosage, due to pharmacokinetic changes arising from the physiological alterations of pregnancy and teratogenic risk to the fetus 5 . For ethical reasons, pregnant women are usually excluded from clinical trials, and the assessment of teratogenicity in humans draws mainly on findings from observational epidemiological studies 6 . Evidence is thus scarce on the teratogenic risks of most drugs 7, 8 . Meanwhile, experts estimate that medicines contribute little to the overall incidence of birth defects 6 .
Mistaken perception of teratogenic risk can lead to non-use or lack of access to safe medicines, noncompliance with medication, or reluctance to adhere to medication during pregnancy, besides unnecessary distress to the pregnant woman and her family 9, 10 . Few studies have assessed the perceptions of pregnant and childbearing-age women towards teratogenic risk associated with the use of medicines, and these few studies have been performed in developed countries like Canada, Spain, and Norway 9,13 . The results suggest that the perception of teratogenic risk is overestimated by pregnant women and the attending health professionals 9, 10, 11, 12, 14 . Our search in the indexed literature failed to find any studies on this issue performed in developing countries.
Most studies on risk perception associated with medicines were performed at teratogen information services or prenatal care services located in hospitals 9, 11, 12, 14 . Women who presented spontaneously to teratogen information services may show heightened concern regarding gestational risk and possibly greater risk perception. Meanwhile, pregnant women referred to these services by their physicians may have their risk perception modified, since the referral may cause anxiety, fear, and worry. Inversely, receiving care from a specialized service may give pregnant women greater ease of mind and thus mitigate their risk perception.
Risk perception involves several aspects that are difficult to measure. As some authors in the social sciences have pointed out, the ways by which a society rates and manages issues related to risk and danger depends on the cultural context 15, 16 . The social sciences include an extensive discussion on risk and the importance of this category in current society 17, 18 . However, our search in the MEDLINE, Embase, and LILACS databases failed to find any articles with a qualitative approach to teratogenic risk perception in relation to medicines.
Cultural characteristics, criminalization of abortion, difficulties in access to health services, deficient pharmacological training, precarious pharmaceutical care, and widespread self-medication can all influence risk perception. Thus, studies focused on pregnant women monitored by primary care in developing countries are crucial for understanding this phenomenon.
Therefore, the aim of this study was to analyze women's concepts and perceptions concerning teratogenic risk from medicines and exposure to radiotherapy during pregnancy, in the context of a developing country.
Methodology
The data analyzed here came from a study performed in Porto Alegre, Rio Grande do Sul State, Brazil, including a combination of quantitative and qualitative research methods. The study included women that attended three services in the municipal primary care system.
The quantitative data drew on structured interviews with childbearing-age women (15 to 49 years), grouped as pregnant versus nonpregnant.
For the quantitative phase, the sample was estimated using data available in the literature. In a Norwegian study 10 , 87.5% of the women correctly estimated the risk of birth defects in the general population (that is, the probability of a pregnant woman giving birth to a child with any major malformation). Thus, for purposes of calculation, the current study estimated that 70% of non-pregnant and 50% of pregnant participants would correctly assess the risk of birth defects in the general population. Considering 5% significance and 80% power, the estimated sample size was 103 women for each group. Study participants were consecutively recruited at three public health services that provide prenatal care.
Interviews were conducted by two trained pharmacists. Socio-demographic characteristics (age, race, schooling, income, and marital status), obstetric history (number of pregnancies, number of live births, abortions), and family history of birth defects (presence of a birth defect in the family, family relationship, type of malformation) were collected from all interviewees. Pregnant women also answered questions on the current pregnancy (gestational age, number of prenatal visits, and alcohol consumption, smoking, and health issues during pregnancy), and medicines used during pregnancy.
The quantitative data collection instrument used numerical questions to measure outcomes (perception of teratogenic risk). The question "In a population of healthy pregnant women, for every 100 babies that are born, how many do you think are born with some sort of physical or mental disability?" elicited a numerical answer from the respondent for the overall risk of birth defects. Likewise, the instrument measured the perception of teratogenic risk for medicines frequently used during pregnancy (paracetamol and metoclopramide), misoprostol, and radiotherapy. The questions included the most familiar trade names and indications for each drug and an explanation that radiotherapy is used for cancer treatment.
For the purposes of this study, the risk of birth defects in the general population was considered to be less than 3% 19 . Paracetamol and metoclopramide were not considered teratogenic (risk of birth defects ≤ 3%). Misoprostol and exposure to radiotherapy were considered teratogenic, with risk greater than 3% 7, 20 .
The quantitative data were digitized and verified using Teleform 10.5 (Digital Vision, Highland Park, USA). Data analysis used PASW statistics 18 (SPSS Inc., Chicago, USA). Distribution of variables was verified using the Shapiro-Wilk test. Symmetrical variables are shown as means and standard deviations and asymmetrical variables as medians and interquartile range. Categorical variables are shown as absolute numbers and relative frequencies. Equality of proportions was evaluated using Pearson's chi-square test. The Mann-Whitney nonparametric test was used to compare medians between the pregnant and non-pregnant groups.
Perception of overall risk of birth defects in the general population was analyzed using Poisson regression with robust adjustment of variance. Variables were analyzed individually in the first step of the model. Variables that showed statistical significance, defined in this step as p < 0.20, were included in the multivariate model. Variables were not statistically significant at p < 0.05 in the multivariate model were removed one by one, while the main predictor variable, woman's status (pregnant versus non-pregnant), remained in the model. The study's qualitative and quantitative phases were conducted concurrently in the same health clinics. Participants from prenatal care services were recruited in person or by telephone. Approximately 50 pregnant women, independently of gestational age, were invited to participate in the focus groups, resulting in two groups of 15 participants each.
The focus groups were conducted in meeting rooms at the clinics, without participation by the permanent staff. The discussion was moderated by two study investigators trained in anthropology and pharmacy, respectively.
Focus groups lasted 90 minutes on average. The discussion followed a script that included the main study questions, such as use of medicines during pregnancy, drugs that pose risks during pregnancy, potential problems for the pregnant woman and fetus, reasons why medicines can cause problems, other behaviors and substances that can be harmful during pregnancy, and sources of information on medicines taken by pregnant women. Qualitative topics were directly related to the questions addressed by the quantitative data collection instrument.
Focus groups were recorded on audio and transcribed in full by the study investigators. In the content analysis of the focus groups, the data were systematized into five central categories:
(1) concepts concerning medicines, (2) classification of medicines, (3) strategies adopted in the use of medicines, (4) use of medicines during pregnancy, and (5) sources of information on medicines.
The study project was approved by the Ethics Research Committee of the Porto Alegre Municipal Health Department (case review n. 001.039589.10.2). All participants received an explanation of the research project and signed a free and informed consent form.
Results
Socio-demographic characteristics and use of medicines during pregnancy
From February to August 2011, 340 women were invited to participate in the study. Of these, 287 (144 pregnant and 143 non-pregnant women) agreed to participate and completed the interview. Table 1 summarizes the main socio-demographic characteristics and variables related to obstetric history and family history of birth defects in the sample according to pregnant versus non-pregnant status. Most respondents were white, married or living with their partner, had 9 to 11 years of schooling, and had paid work. When compared to the non-pregnant group, more pregnant women were black or mixed-race, younger, and had less schooling and fewer children. There were also more married women in the pregnant group. Pregnant women that par- Table 1 Description (n and % or median and interquartile range) of socio-demographic characteristics, obstetric history, and family history of birth defects, according to woman's pregnant versus non-pregnant status (n = 287) *. ticipated in the focus groups were mostly 20 to 41 years of age and had an average of nine years of schooling. Most had paid work and were married or living with their partner. Most of the pregnancies (59.7%) were unplanned. Mean gestational age was 24.8 weeks (SD = 9.8), and mean number of prenatal visits was 3.8 (SD = 2.9). Approximately 20% of the pregnant women smoked during pregnancy, and 6.3% of these did not report any decrease in the number of cigarettes during pregnancy when compared to the six previous months. One out of eight pregnant women (12.5%) reported some alcohol consumption during pregnancy, mostly less than one day a week.
Use of medicines during pregnancy was reported by 81.1% of the pregnant women. Of all the pregnant women that used some medication during pregnancy (116), 20 reported not having taken some prescribed drug due to fear that it might harm the fetus, while nine reported having altered the prescribed dose for the same reason. The drugs most frequently avoided by pregnant women were scopolamine butylbromide (Buscopan) and antiemetic drugs. Among the sources of information on medication used by pregnant women, the attending physician and package inserts were the most common ( Table 2) . Figure 1 shows the medians and interquartile ranges for perceptions of teratogenic risk or risk of birth defects (without any exposure) in the general population, for each drug (paracetamol, metoclopramide, and misoprostol), and for exposure to radiotherapy. Median perceived risk for paracetamol (Md = 3) and metoclopramide (Md = 3.5) was lower than the perceived risk of birth defects in the general population (Md = 8). Exposure to radiotherapy (Md = 42) and misoprostol (Md = 50) were considered teratogenic, with far higher median values than those attributed to non-teratogenic exposures. Table 3 shows the median values and interquartile ranges of perceived teratogenic risk for the entire sample and according to the woman's status (pregnant versus non-pregnant). Perception of teratogenic risk differed between the two groups, but without reaching statistical significance. Table 4 shows the univariate models for risk perception of birth defects among the general population, according to socio-demographic characteristics and obstetric history and family history of birth defects. The models tested the following variables: self-reported skin color/ race, marital status, schooling, occupation, religion, parity, miscarriage and induced abortion, family history of birth defect, age, per capita income, and woman's status (pregnant versus non-pregnant). Self-reported skin color/race, age, and per capita income were statistically significant at < 0.20 and were included in the multivariate model, along with the main predictor variable (pregnant versus non-pregnant status).
Perception of teratogenic risk
In the final multivariate model, age (p = 0.016) and per capita income (p = 0.032) were positively associated with the correct perception of birth defects in the general population (data not shown in Table 4 ).
Concepts and classification of medicines by pregnant women
According to the qualitative data obtained from the focus groups, pregnant women strongly resisted the use of medicines in general, regardless of gestational period. This reaction appeared when they mentioned that they "don't like medicine", and also through reports of experiences from relatives who had over-used medication, as illustrated below:
"I never liked taking medicine, even before I was pregnant".
" Table 2 Medication during current pregnancy (n = 143). * The sum exceeds 100%, because the pregnant woman may have responded to more than one category. Table 3 Risk perception median values and interquartile ranges for overall risk of birth defects in the general population, for each drug, and for exposure to radiotherapy according to pregnant versus non-pregnant status and for the total sample. Risk perception median values and interquartile ranges by the respondents, for general risk, for each medication, and for exposure to radiotherapy (n = 287).
Note: the points are outliers or extreme values. The stars are extreme outliers, cases that have values more than three times the height of the boxes. Table 4 Crude prevalence ratios for correct perception of teratogenic risk according to pregnant versus non-pregnant status, socio-demographic characteristics, obstetric history, and family history of birth defect (n = 287). 
Characteristic
just taking it before the pain comes'. They swallow it like candy. That's dangerous, isn't it?".
Two factors were related to the general rejection of medicines. The first was the dichotomy established between "natural" and "artificial", with medication assigned to the latter. The second, associated with the first, was the potential risk attributed to medication. In other words, as something artificial, all medicines were perceived as posing an inherent "danger" to the body. Women participating in the focus groups thus preferred products and practices regarded as "natural" -such as herbal teas, vitamins, and rest -as opposed to medicines.
"I don't take medicine. The doctor told me to take Buscopan, the standard formula. But I didn't take it. Thank God my cramps went away. I just drink [herbal] tea. I try to stay calm when I realize I'm getting nervous, because I don't like taking medicine". "I prefer natural things. If I can use natural treatment, I try to find the best option and take it. But medicine…I don't like it".
Besides the artificial nature of medications, the "danger" associated with their use was attributed to their potency. Thus, the women classified medicines according to their "strength". This appears to be related to both the drug's pharmacological class and its pharmaceutical form. Antibiotics, anti-inflammatories, antispasmodic agents, and tranquilizers, in addition to injections, were considered "strong". These medicines, considered strong in women's eyes, had to be avoided, especially during pregnancy.
Paracetamol stood out among the medicines classified as "weak". Classification of a medicine as weak was associated with availability and widespread use, and also with the fact that the drug was used by all age groups and in all situations. In other words, a "weak" drug was one that could always be used by everyone, both adults and children.
" The classification of medicines as either "strong" or "weak" outweighed their medical prescription. Thus, many respondents reported that they did not use some of the drugs prescribed by the physician, because they considered them too strong, especially during pregnancy, as inferred from the following quotes:
" The refusal to take some prescribed medications was justified by their purported effects due to their potency, expressed through the idea of feeling ill. Hence, whether they were considered "strong" or "weak", as reported in the women's discourse, medicines were only used in situations perceived as extremely uncomfortable.
" The notion that medicines, especially "strong" ones, could have unwanted effects on the woman's system led to feelings of fear. This was the reason (fear plus difficulty in weighing the risks and benefits of medicines) why women often avoided taking medicines, even those indicated to promote normal fetal development, as illustrated by the following quote:
"They gave me some other medicine for the baby's normal development. I took one pack. Later 
I got this notion into my head … that I wasn't so sure. So I didn't take it anymore, because I hadn't taken it in my other pregnancies. I wasn't familiar with it. The doctor said it was normal to take it. Another doctor told me to take it, because it was for the baby's normal development".
Vitamins and vaccines were more acceptable to the women participating in the focus groups, since they were not considered "drugs". Ferrous sulfate was highlighted in the vitamins class, since its use was acknowledged as important during pregnancy.
Concepts and strategies for assessing risk from medication during pregnancy
Some medicines and exposures, such as misoprostol, radiotherapy, and other substances considered abortive (wormwood tea, cinnamon tea, and linseed oil) were perceived by the participants as teratogenic. Although women showed difficulty in accurately weighing the risk, there was a perception that these substances and exposures can cause important sequelae to the fetus, as illustrated below:
" Risk was usually assessed on the basis of close experiences or those that had occurred with relatives. Generic information on a potential risk was available, but since it was not accurate and did not have an identifiable source ("they say"), it did not allow for accurate risk assessment. Therefore, the potential risk was generalized for the product or exposure, not for the dose.
In the study context, and given the low accuracy of information, the women adopted four different strategies to decide whether to take medicines during pregnancy: a) They requested explanation from the physician on a given drug: "It depends on the medicine. In the case of very strong medicine, I always ask first". b) They did not take medicines they considered "dangerous": "I never liked medicine, even before I was pregnant. I said to the doctor, ' Although requesting information from physicians was one of the strategies used by women, they reported a lack of consensus among different healthcare professionals regarding the potential risks of medicines during pregnancy, as illustrated below:
" Thus, although they identified sources and healthcare staff to whom they could resort to obtain more information, the difficulty evaluating which information was correct and whom they should believe still persisted among the women.
Discussion
In the current study, the emic classification of drugs as strong or weak (which influenced their use) did not depend on the woman's stage in life. The fact that women shared this rationale may explain why no significant differences were found between pregnant and non-pregnant women in terms of perceived teratogenic risk. Sanz et al. 9 , in a study in Spain, found a statistically significant difference between pregnant and non-pregnant women for some medicines. However, according to the authors, this difference may have been due to the methodological procedures used in the study (Visual Analogue Scale, identified by the authors themselves as subject to limitations). A study in Norway by Nordeng et al. 10 compared pregnant women to women with at least one child and found similar risk perceptions between the two groups.
In the current study, the risk of birth defects perceived by women for non-teratogenic medications (paracetamol and metoclopramide) was close to the true value. However, the perceived risk of birth defects in the general population was slightly higher than the expected 3%. Meanwhile, women's perception of the teratogenic potential of misoprostol and radiotherapy was high, clearly indicating that they recognized the teratogenic risks of this substance and exposure. In relation to misoprostol, this heightened perception may be due to the fact that the drug is widely used in Brazil to induce abortion. As an abortive agent, misoprostol was classified by the women as "strong" and thus subject to high risk. Abortion is illegal in Brazil, and when used to interrupt pregnancy, misoprostol is usually purchased on the underground market.
The women estimated teratogenic risk dichotomously as "strong" or "weak". According to this logic, a drug perceived as "weak" was sup-posedly harmless. Inversely, "strong" medicines potentially caused negative effects, depending on the drug's "strength". This rationale explains the perception of low risk for non-teratogenic drugs and high risk for teratogenic drugs and exposures, making this a classification of extremes, of "all-or-nothing".
Our results differed from those of previous studies that found overestimation of risk, even for non-teratogenic drugs 9, 10, 11, 12, 13, 19 . This difference may be partly due to the fact that most of the previous studies included women that used specialized services (including those providing teratogen counseling), while our study sample included women attending primary care clinics. Another factor that may have contributed to the agreement between women's perceived risk and the true risk values was the use of questions with numerical risk estimation rather than Visual Analogue Scales. For the study sample, there was no agreement between the two techniques for measuring risk perception (unpublished observation).
Study participants' difficulty in accurately assessing the risk of teratogenic substances and exposures, observed in our study and reported in previous studies, may involve skills in mathematical logic. The international literature refers to such skills as numeracy, defined as a dimension of literacy related to the ability to understand numbers 21, 22 . Recent health studies have highlighted the association between difficulties in handling numerical concepts and understanding and grasping health information 23 . Although our study did not evaluate numeracy, we suggest that perception of teratogenic risk is directly related to understanding mathematical concepts, especially those involving probability and proportion.
However, although an association can be expected between the grasp of mathematical concepts and schooling, studies have not identified a direct association between risk perception and education 24 . Our study, in which 23% of the women had up to 8 years of schooling, also failed to find such an association. Lipkus et al. 25 evaluated numeracy skills in a sample of individuals with higher levels of schooling and found that 40% of the participants were unable to solve basic probability problems or to convert percentages into proportions. These findings indicate that such mathematical concepts are grasped not only through formal education, but also through the daily use of such logic.
Scientific risk classification differs from the logic used by the lay public to assess risk. Furthermore, there is no agreement on risk perception between scientists from different fields 26 . This lack of consensus among scientists is transferred to professionals, including those in healthcare, as shown in a study by Sanz et al. 9 in which physicians overestimated the teratogenic risk of several drugs. Participants in our study reported a lack of consensus among health professionals regarding the risk of medicines during pregnancy, causing uncertainty in patients. Although respondents recognized physicians as a potential source of orientation, the lack of consensus often led them resort to other strategies to reach a decision on taking medication, such as prioritizing family or close personal experiences and information from package inserts. Fewer women in our sample resorted to the pharmacist as a source of information. Comparatively, according a study by Nordeng et al. 10 , the sources of information most frequently used by women were the physician, package insert, and pharmacy.
As opposed to scientific logic concerning risk, based on calculating probabilities and making future projections, women's perceptions of the risk of birth defects was based much more on actual, real-time situations. Their perception was thus much closer to the category of "danger" 15 . Given their difficulty in handling probabilistic logic, the women calculated risk based on the experience of family and friends. Birth defects were part of the women's experience, and they were thus expected to occur "naturally" -most of the women had already seen or had direct or indirect contact with children with birth defects. This expected presence of children born with malformations appeared in the study's data, where the risk of birth defects in the general population was situated in an intermediate position, between the perceived risk of "weak" and "strong" medicines.
The results discussed above should be considered within the context of the current study: the sample size, the fact that it was not probabilistic, and the number of focus groups may present limitations. We thus emphasize the importance of further studies combining qualitative and quantitative research techniques in order to confirm and extend the findings presented here.
Finally, our results suggest that interventions designed to provide more information on the use of medications during pregnancy should consider that women adopt their own logic to classify medicines. Print materials are essential, containing more accurate information on the use of medications during pregnancy and incorporating more accessible numerical explanations on teratogenic risk estimation. 
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